Introduction
M anagers of conservation lands (i.e., parks, preserves, state owned forests, and wildlife management areas) face myriad biophysical and social challenges. Biophysical challenges include habitat degradation due to over extraction, increasing land fragmentation with encroaching human development, erosion, pollution, invasive species, and species decline. Social challenges arise because conservation lands were not always designated as such. Many were once hunted, fished, foraged, mined, grazed, and/or lived on. As such, many of these lands are culturally, and often economically, important to the human communities near them. This paper discusses the thorny social and biophysical issue of the control of non-native invasive species, specifically feral hogs, which are ubiquitous throughout Texas (Adams et al. 2005 ) and which resource managers in governmental and non-governmental organizations (NGOs) are trying control on Feral Hogs: Invasive Species or Nature's Bounty?
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Invasive species have been identified as an international conservation crisis. Federal land managers have been mandated to control invasive species on their lands and to restore native species. Such action can have consequences for local communities that have incorporated the non-native species into their culture and economy. Previously managed by local stockmen as freeranging livestock, feral hogs are now perceived by conservation professionals and advocates as an invasive species that threatens native plants and animals. We use the public scoping process associated with a proposed feral hog (Sus scrofa) management plan for a National Park Service managed biological preserve to examine how the scientific conceptualization of hogs as an invasive species undermines traditional claims to natural resources. We then offer some potential models of how elements associated with traditional stockmen culture might augment scientific management.
Key words: conservation, biodiversity, rural communities, national park, swine, pig, feral hog, invasive species, non-native, alien their lands. It focuses on hog management in the Big Thicket National Preserve, a unit of the National Park Service (NPS) in East Texas. Feral hogs have been in the state of Texas since the 1500s and, although recognized as a nuisance and potential threat, are a source of income from recreational hunting, provide a living for professional trappers, and, importantly for the case described here, are part of community heritage, both as an economic and a cultural resource.
Conservation land managers consider feral hogs to be a non-native invasive species (NNIS). They are non-native, having been introduced into Texas by Spanish missionaries, and invasive, in that they rapidly reproduce and spread into new areas. As Head and Muir (2004) remind us, non-native and invasive are separate qualities. Given the right conditions, such as changing land use or land degradation, native species can also be invasive and not all introduced species become invasive. Mesquite in south Texas is an example of the former and the China rose is an example of the latter. As we discuss further on in this paper, local communities, hunters, and scientists in East Texas agree that hogs spread rapidly and, if not managed, can cause damage, i.e., that there can be too many. What is contested by the local communities we worked with in East Texas is the notion that feral hogs are not native, that they are out of place in the East Texas woods, and that they are of no ecological or social value. Also to be resolved is the issue of how many is too many.
To managers of conservation lands, the management goal concerning feral hogs is to drastically reduce, and preferably to eradicate, them. In several cases, this has put land managers at odds with local communities, especially local hunters. Nationally, a combination of approaches has been used: fencing, professional hunters, trapping, baiting, and public hunts (Bieber and Ruf 2005; Engeman et al. 2007) .
On a practical level, the goal of hog management on NPS lands varies with the economic, social, and ecological characteristics of each park. Great Smoky Mountains National Park is an example where the goal is hog reduction rather than hog elimination. Hogs are valued by the local Appalachian culture in communities surrounding the Park. Since public hunting is not legal due to the enabling legislation for the Park, the control efforts are accomplished by employees of the National Park Service.
In contrast, hogs have not previously occupied Big Bend National Park (Adams et al. 2005) . The goal there is hog elimination, to prevent establishment of a new population moving in along the Rio Grande River. A similar situation occurs at Pinnacles National Monument. Public hunting is not an option in these two protected areas due to the enabling legislation. An Act of Congress would be needed to allow public hunting in Big Bend or Pinnacles.
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Hog control can be controversial. The Nature Conservancy (TNC) has been dealing with this issue on its Hawaiian preserves for over a decade and has tried fencing, snaring, public and professional hunts, and trapping. Snaring was considered to be inhumane by animal rights activists and wasteful of meat by Native Hawaiians. Hogs and hog hunting have a special place in Hawaiian society, and some local communities were not in favor of total eradication (Maguire, Jenkins, and Nugent 1997) . TNC did work with local hunters to control hogs, but this did not produce the reduction numbers the Conservancy desired. After determining that hogs were still an issue on conservation lands on Molokai even after being hunted, TNC, with the National Park Service, hired New Zealand based ProHunt to conduct aerial hunts to further reduce hog numbers (New Zealand Press Association 2007). Molokai hunters protested, claiming that a third of island residents, who are predominately Hawaiian, depended on subsistence hog hunting for their meat. These local hunters worried that professional hunters would take too many hogs, not leaving a large enough population to sustain subsistence hunting (Ibid. 2007) . The Nature Conservancy's instructions to ProHunt to work with local residents to distribute the meat, and not leave it on the ground for scavengers (one option during aerial hunts), signals their concern for Hawaiian feelings. However, it did not address local hunters' desire to maintain a hog population substantial enough to hunt in the future. Additionally, local hunters claimed that hiring professionals from New Zealand smacked of colonialism because outsiders were being brought in to harvest resources in their forests.
Hogs are also culturally important to communities near the Great Smoky Mountains National Park, and attempts to contract with non-local hunters to cull hogs generated so much controversy that a moratorium on hog hunting was instituted (Peine and Farmer 1990) . Much of the ill will generated by hiring outside hunters was diffused with the institution of a volunteer program to trap hogs in the park.
The social scientific literature on non-native species has examined their positive and negative social impacts (e.g., Dove 1986; Foster and Sandberg 2004; Schneider and Geohegan 2006; Shackleton et al. 2007) , the motivation for introducing them (e.g., Alderman 2004; Mack 2001) , the construction of the conceptual categories of native and alien (e.g., Head and Muir 2004; Helmereich 2005) , and the political ramifications of differentiating native from non-native species (e.g., Dove 1986; Robbins 2001 Robbins , 2004 . It is clear from these studies that non-native species are not always recognized by their users as being alien and have been incorporated into livelihood and recreational activities of diverse social groups (e.g., Alderman and Alderman 2001; Dove 1986; Foster and Sandberg 2004; McNeely 2001) .
The Big Thicket National Preserve was the National Park Service's first designated biological preserve and was created to conserve biodiversity. After a brief description of the region and the ecological significance of the Preserve, we describe the historical and cultural significance of hogs, tracing their history in this part of East Texas. Next, using two National Park Service public scoping meetings on hog management as a focal point, we describe differences between local and scientific conceptualizations of feral hogs and their role in the East Texas landscape. We then offer potential models of how elements associated with traditional stockmen culture might augment scientific management, stimulate dialogue between local community members and natural resource managers, and incubate small business enterprises specializing in hog control.
Methods
This paper is the result of an inter-disciplinary collaboration between a cultural anthropologist (Weeks) and a conservation biologist (Packard). We are not reporting results from a single research project. Our aim is more applied, namely to illustrate how historical and cultural information can be used to inform resource management and the role social scientists can play in this process outside the bounds of formal research-a process we feel happens more often than is reported in the literature.
Packard participated in the National Parks Service's Sabbatical in the Parks Program which places academics in National Parks. She lived in a community at the boundary of the Big Thicket Preserve for the spring and summer of 2005. As part of her service to the Park Service, Packard was asked to help facilitate a scoping process for the management of feral hogs. After attending relevant meetings, educational events, and field trips and conducting informal interviews with members of the communities surrounding the Preserve, she realized the cultural importance of hogs to local people and invited Weeks, an anthropologist, to assist her with the interpretation of her interviews and the design and execution of the scoping process.
The purpose of the informal scoping process was to determine what changes should be made in the hog-management plan for the Preserve and whether an environmental impact assessment would be needed to implement the plan. The role of Packard and Weeks was to collaborate with the Preserve's resource manager in the process of soliciting informal input from members of the surrounding local communities and a range of advocacy groups. The information was to be used by NPS in drafting a hog management plan.
Guidelines received from the NPS Denver Regional Office encouraged preserve staff to follow "best practices" which stipulates an internal scoping meeting followed by an external scoping meeting. As a result of the internal meeting, the decision was made to conduct two public workshops. Careful consideration was given to choosing meeting times and places so that people from the southern and northern ends of the preserve would be able to participate. Notices were sent to interest groups who have an ongoing relationship with the preserve and posted in feed stores, gas stations, hardware and grocery stores in the region. The program consisted of an introduction by the Superintendent, a video introduced by the Chief of Interpretation and Education, and a PowerPoint presentation by the Chief of Resource Management, which focused on hogs as an invasive species and the damage they cause to biodiversity. The public was then invited to discuss their opinions with staff on an individual basis at a series of stations with flip charts. Comments were documented in several ways: (1) on comment sheets included in the programs and dropped in a suggestion box; (2) on note cards filled out by roving discussion facilitators; (3) on flipcharts set up around the room at eight discussion stations; (4) on notes written up by discussion facilitators after the meeting; (5) from letters and email messages sent to the superintendent; and (6) from notes about informal conversations associated with the public scoping process. A total of 150 people attended these meetings, indicating fairly strong community interest. Over 300 comments were collected. The anonymous written records were the source of most of the quotes used in this article. Pre-scoping interviews with residents and resource managers also provided some quotes.
In order to understand the basis for scientific management, the scientific literature on feral hogs was reviewed (Adams et al. 2005; Gaines et al. 2005; Hellgren 1993; Synatzske 1993) as well as the historical and popular literature on land use in the Big Thicket (Cozine 2004; Gunter 1993; Watson 2003) . We rely heavily on the work of East Texas historian Thad Sitton (1995) for the narrative of the subsistence culture, the historical forest commons, and closure of the free range.
In 2006, both authors began a research project that focused on cultural models of land conservation. Forty semistructured interviews with four different social groups were conducted with staff of state and federal agencies involved in land management, local leaders, planners, conservation organizations, and longtime community members. Questions concerned challenges facing natural areas, the meaning of conservation, what lands should be conserved and why, and what stresses natural areas faced. Although this research was not oriented specifically towards hog management, it helped to provide more of the social context for hog management. The issue of non-native invasive species in general, and hogs in particular, spontaneously arose during several of our land conservation interviews. We include some of these quotes in our discussion here as well as quotes relating to biodiversity. Quotes obtained from the land conservation project are identified as "interview," quotes from pre-scoping interviews are identified as "scoping interview," and quotes from the hog scoping meetings are identified as "scoping comment."
The information we used to guide the recommendations offered in the conclusion was gathered over a period of several years, spanning both the work performed for NPS and the land conservation research project.
The views of many long-term residents of East Texas regarding hog management are embedded in the complex historical relationship between local residents and this landscape. Conflict can arise when the diverse social groups that inhabit or use the same landscape value it in different ways and for different reasons (Toupal 2003; Stoffle, Toupal, and Zedeno 2003) . This is the case here. In this paper, we focus on the landscape as understood by the inheritors of the stockmen culture (described below) and discuss how this interpretation of the land is being challenged by scientific understanding of non-native invasive species.
The forest commons described below legally closed in the 1950s but, in real terms, was not wholly inaccessible to stockmen until the late 1960s to early 1970s, just a few years before the passage of the federal law enabling the Big Thicket National Preserve (Cozine 2004) . This recent history is significant because it means that the stockmen mode of production and the shared forest commons were lived experiences for many current residents, not just historical narrative. Even though it was not the National Park Service that closed the commons, their policies reinforce the closure by restricting certain productive activities on its lands.
Historical and Biogeographical Context
The National Park Service's Big Thicket National Preserve is situated in the East Texas Pineywoods, a few hours drive northeast of Houston. This bioregion demarcates the western edge of the southern hardwood/pine forests that extend east to Virginia. It has remnant stands of long-leaf pine, pockets of high biodiversity, and dense vegetation in areas of the southern portion known as the Big Thicket, for which the Preserve is named. In addition to being home to charismatic fauna such as cougar, black bear, alligator, and the endangered red-cockaded woodpecker, it "contains more than one-third of the bird species found in the United States, and more than half of those found in Texas" (Gunter 1993:24) .
As one can see from the map above, the preserve is fragmented into 15 land and water units. Surrounding it is a patchwork of working and conservation lands. The former consist of industrial forests, rice farms, hobby farms, ranches, and oil and gas fields. The latter consist of state parks, federal and state forests, wildlife management areas, and private preserves. Scattered throughout both are small towns, new suburbs, and retirement communities.
Subsistence settlers moved into the Big Thicket region in the 1800s. They survived by hunting, cultivating small plots, and tending free-ranging livestock (Sitton 1995) . These settlers brought with them livestock management practices, referred to as the "southern stockman mode," that had developed in the forested regions of Appalachia, Kentucky, and Arkansas and was adapted to the Big Thicket ecosystem over several generations. This mode of production consisted of a complex of social and natural resource practices that bound these settlers to the landscape and to each other in ways that still resonate today and were expressed in the public comments at the scoping meeting. These are briefly described below.
Although some immigrants brought their livestock with them, untended hogs and cattle were already in the Texas woods, descended from stock lost by Spanish explorers in the 1500s (Ibid. 1995). Agricultural cultivation was limited to open patches in the pine uplands and cows and pigs foraged in the hardwood forests of bottomlands that were impractical to fence due to seasonal flooding. Land was privately owned but there were broad and culturally important usufruct rights to graze, hunt, fish, mark honey trees, and even build pens to work stock on the commons and on another's land (Ibid. 1995) . The use of the forests as a commons was governed by a set of norms which included sharing of excess meat, helping to maintain the hogs of other stockmen, and active forest management through burning. Livestock round-ups were referred to as "hunts," and stock pens were scattered throughout the woods to facilitate working the livestock. Hogs were castrated, medicated, and their ears were notched, (a type of branding) and then they were released again to graze in the forest. Despite their free ranging nature, these hogs were domestic animals in both a genetic sense (i.e., they were not descended from native javelina) and in the ways stockmen perceived them as private property (Ibid. 1995) .
Prior to the range wars of the 1940s and 1950s, fences were limited in use and did not demarcate property boundaries but instead surrounded crops to protect them from wandering livestock. This approach differs from the practice of enclosing livestock in a fenced pasture. Tending hogs in the woods remained an important economic enterprise into the 1920s both for subsistence and to provide meat to the influx of transient workers when the timber and oil industries came to the region (Ibid. 1995). Even when no longer a primary economic driver, hogs provided insurance against lean times. In local lore, nature's "bounty" had saved many families during the Great Depression.
The Closing of the Commons
A series of social and economic changes from the mid 1800s to the mid 1900s was responsible for the degradation of stockmen's traditional rights to the forest and the appropriation of these rights by corporate timber interests (Ibid. 1995) . These changes came in stages beginning with the passing of a state law mandating fines for livestock that were not enclosed and ending with the almost complete dissolution of traditional hunting practices and territories.
By the 1930s, large timber companies owned most of the land in the piney woods (Cozine 2004; Sitton 1995) . Although the timber company land was initially treated in much the same manner as the traditional commons (Pittman 1996) , the requirements of timber management and livestock raising were very different, and eventually the timber companies looked for ways to limit the stockmen's use of their land for grazing and hunting. These differences related to the stockmen practice of using fire as a pasture management tool to clear underbrush and hog damage to newly planted tree seedlings. One solution was to control the number of hogs on timber company property. Large tracts of timberland were fenced and leased back for a fee to certain stockmen. Over time, most timber company land was fenced and stockmen were given a certain amount of time to remove their animals. Some had hundreds of animals and, given the small farms they owned, nowhere to put them. The animals left behind by the stockmen are the ancestors of the feral hogs that are hunted today. Talking about the impact that fence laws had on her family, one interviewee stated in relation to her father:
He couldn't keep them up and he wasn't able to, he didn't have enough land to keep them up, but he had a lot of hogs, wild hogs in the woods. He still…I guess, some of those wild hogs that they're killing now [are] some of his stock because it was down towards the river. (Weeks Interview, July 13, 2006) Although some people claim that stockmen were compensated for hogs and hog grazing claims, the enclosure and the subsequent "taking" of their hogs are still resented today by some former stockmen and their families. Curtailing access to the forest for hunting and grazing signaled more than Timber companies were not the only parties promoting fence laws. Livestock enclosure laws were supported by town-dwellers who expressed concern about cattle and hogs coming into town, rooting through gardens, and wandering onto the roads. The idea of fencing all property boundaries and mandating that stock remain behind these fences gradually gained political support. After many attempts and a lot of acrimonious debate in the public record, local stock laws were passed in the 1950s. Over time, the grazing leases on timberlands morphed into hunting leases. The state game agency worked with the timber companies to re-introduce herds of deer to depleted areas. With deer as the preferred target, hogs became a secondary target and unwanted "pest" that interfered with deer hunting. Lease prices were minimal at first, allowing a range of local residents to participate in the clubs. As prices rose, the less fortunate were once again excluded.
Another blow to stockmen culture came when the traditional hunting practice of using dogs to flush game out of densely forested areas was curtailed. As the urban voting public increased, running deer with dogs was criticized both as inhumane and a nuisance when stray dogs began wandering through neighborhoods (Stewart 1994) . Statewide laws passed in 1990 prohibited hunting deer with dogs. The importance to some hunters of using dogs is evidenced by resistance actions taken, including burning the woods and a game warden's home (Ibid. 1994) . Hunting with dogs was subsequently confined to "pest" species, including hogs, and is now an important part of hog hunting for some local hunters. Hunting hogs with dogs, however, is prohibited in the preserve.
In summary, over a period of about 50 years, rights to use the forest were withdrawn, stock were removed from common grazing lands, fences demarcated private property, traditional hunting places were priced out of the range of local laborers, and traditional hunting practices were curtailed.
The Big Thicket National Preserve
After about a 40-year struggle, legislation to create the Big Thicket National Preserve (BTNP) was passed in 1974. Although recreation in the preserve is encouraged, the reasons for its creation were primarily ecological, i.e., to protect the region's biological diversity (Cozine 2004) . Being a unit of the National Park Service, the preserve belongs to all United States citizens, and NPS must manage it for this diverse national constituency. Extractive activities are allowed in the preserve. These include trapping of furbearers and hunting for squirrels, deer, hogs, and waterfowl in selected portions of the Preserve, with permits being first issued in 1980. Oil drilling is allowed because NPS does not own the mineral rights.
The Preserve consists of scattered land units and water corridors encompassing almost 100,000 acres (see map). For political reasons, it was impossible to set aside a large intact block of land (Ibid. 2004) . Both the timber industry and many local residents fought the creation of the Preserve. River corridors, rare species, and sites of high biodiversity were, therefore, targeted for inclusion into the Preserve and are referred to as "the string of pearls." The Preserve is prized by scientists and conservationists for its high biodiversity and is part of a national initiative called the All Taxa Biological Inventory. There are no concessionaires and no developed campsites. Hiking, biking, horseback riding, and primitive camping are allowed in specified locations. There is an active interpretive program and field station facilities for interns, visiting researchers, and student groups.
Before describing the relationship between feral hog control and the continuing process of reassigning rights from one social group to new ones, one caveat is in order. Numerous case studies describe how the creation of parks and preserves cause hardship for local communities through relocation, the prohibition of production oriented activities, and restrictions on access (see West, Igoe, and Brockington 2006 for a review of this work). Many of these cases are from other countries, and there has been, comparatively speaking, little work conducted on the impact of United States parks on contemporary local communities (see e.g., Machlis and Field 2000) . An often cited concern in this last regard is a reduction in tax revenue, the extent to which depends on the amount of revenue generated by the Payment in Lieu of Taxes Program. As described in the previous section, displacement of traditional users in the Big Thicket began well before the Preserve was created. Although some land was condemned to make the Preserve, families living in the Preserve were paid and are allowed to continue living on it until the generation which lived there before the Preserve was created dies. Furthermore, during our interviews on land conservation, several people commented that they were adamantly opposed to the Preserve at first but that now, seeing the massive disposition of timberlands to developers, (several million acres have been sold in the past few years) they are glad the Preserve is there because at least some of the forest will remain as they remember it.
Although we are not claiming that the Preserve itself has caused the disruption of the traditional socioecological system or that the community is divided into clear pro-Preserve versus anti-Preserve camps, there is tension between the Preserve's national and local status. The dissolution of traditional rights is an ongoing process as the needs of the Preserve, as manifest in the scientific view of it, take precedence over the values of traditional forest users. These issues crystallize in the hog management debate.
The tension over the hog management plan reflects the competing understandings of hogs' relationship to the landscape and to cultural heritage. Hog removal in the Preserve is part of a broader effort to control non-native invasive species which are considered to be a national threat. In contrast, many local residents view hogs through the lens of their historical social and economic importance, remembering that this livelihood ended relatively recently. Below we discuss these competing views of hogs.
Hogs as Non-Native Invasive Species
Non-native invasive species are defined as organisms that (1) are transported to, and successfully establish reproducing populations in, biogeographic regions in which they do not naturally exist, and (2) cause significant harm when spread outside their home range (Perrings et al. 2002) . Social scientists problematize the categories of native and non-native (Coates 2005; Head and Muir 2004; Helmereich 2005; Robbins 2004; Sagoff 2005) . Entering this debate, which has been well described by others, is beyond the scope of this paper other than to reflect that some of the residents' comments that surfaced during the scoping meetings mirror the arguments raised in the social science literature.
Section 2 of Executive Order 13112 requires federal land managers, like the NPS, to remove non-native invasive, and restore native, species on their lands. "Removal" of feral hogs has a different meaning for managers of each federal land unit depending on enabling legislation, restoration goals, and available resources at that particular site. Since hunting by the public is allowed in the Big Thicket Preserve, a public hunt is currently the management tool used to reduce its hog population. This occurs during the hunting season, under the regulations specified by Texas Parks and Wildlife Department for hunting on public lands (Chavarria 2006) . Set seasons are used for hog management, versus year-round hunting, because managers fear out-of-season deer poaching and visitor/hunter accidents. There is no limit to the number of hogs that can be taken, and, in 2003 alone, hunters reported taking about 400 hogs.
The threat that hogs, as an invasive species, pose to biodiversity is the key argument used for eradicating them in the Preserve (Chavarria et al. 2007 ). According to the NPS, most units of the Preserve have been impacted by feral hogs rooting and wallowing-the most obvious damage occurring along water ways and in bottomland hardwood forests (Zipp 1999) . They both eat and trample on the seedlings of longleaf pine-the native pine species that NPS and the Forest Service are trying to restore to the area. Resource managers fear hogs will root up endangered plants and disturb soil in areas that encourage the invasion of non-native plants. Feral hogs also may compete with native animals for food and may kill small animals. From the perspective of conservationists, efforts to maintain and restore the native biodiversity of the region are jeopardized by feral hogs. Furthermore, a study by Texas A&M University concluded that the current management strategy of relying on public hunts was not adequate to control hog numbers and hogs were still found in all units of the Preserve (Chavarria et al. 2007 Most preserve staff know the history of free ranging hogs and some fear that Preserve neighbors are actually releasing hogs back into the Preserve.
Because hogs are considered to be an increasing risk across the state (Adams et al. 2005) , one of the eradication alternatives proposed by NPS was to hire professional hunters. This approach would be efficient and effective as well as the easiest way to monitor the risk of illegal deer poaching during hog hunts. However, public comments from the scoping sessions addressed both the view that hogs are part of the Big Thicket ecosystem and the social ties that sharing hog meat represented in traditional stockmen culture. Both of these would be threatened by hiring professional hunters instead of local hunters. In private conversations with Packard some local residents predicted an escalation of the controversy if the Preserve hired professionals to eradicate hogs. Some expressed the opinion that it would be sinful to kill hogs and let the meat rot, believing that the meat could better be used by needy families. On a more practical note, one resident noted it would be the locals, not the weekend visitors, who would endure the persistent stench of rotting meat if hogs were killed and not disposed of properly.
Hogs as Nature's Bounty
The public scoping sessions on changing the hog management strategy revealed that many long-term residents of the communities that surround the Preserve have a different view of hogs, as well as the role they play in the ecosystem and society. We identified the following frames used by residents and hunters to describe hogs: hogs as part of nature; hogs as heritage; ethical behavior in the hunting of hogs and the distribution of hog-meat; and equity in access to hunting (described below). The comments clearly reflected the current vitality of views consistent with the stockman tradition despite the demise of forest grazing as a production system more than 50 years ago.
Because hogs were already present when Anglo settlers arrived in the area, longtime residents understood them to be part of nature's bounty:
Well, it's just something that's always been. You know, it's taken away from what nature always provided. I mean you always had it there, I think. And they, and it still provides food because people still kill them and put them in their freezer…. (Weeks Interview, July 13, 2006) Hogs are viewed as part of the local ecosystem, as evidenced by the following comments stressing the long time that they have been in the forest:
I believe the lives of the animals are most important. They were here before us. For our food and recreation. If the Lord intended for them to be removed from the surrounding [sic] he would deal with them. The hogs are as much a part of the Big Thicket as whitetail deer or anything else. I think they should be left alone. They have been here for hundreds of years. (scoping comment) The wild hog has been here since the 1600s, the wild orchid was discovered by Lance Rosier, the hogs were here first. (scoping comment) In addition to the idea that hogs belong in the forest due to their long presence, they are viewed as providing positive ecological services. Some local community members and hunters expressed a belief that soil turnover by hogs was beneficial to oaks, resulting in greater acorn production where soil was less compacted. More acorns were equated with food benefits for other species, such as squirrels and turkeys:
The hogs cultivate the ground around the mast trees so they will produce mast; squirrels, deer, and ducks dine on this mast. (scoping comment) I mean, I think hogs are destructive when you have lots of them but a few aren't bad. They turn up soil and, you know, basically activate native seed bank and provide areas where they turn over leaves or whatever and pull out so sunlight can hit the ground so forbs and whatever else can grow (Weeks Interview, August 2, 2006).
[Hogs] help to aerate the woods. (scoping comment) For families with a long history in the region, hog hunting has been central to the formation of local identity and sense of place. Hog hunting is considered part of their birthright and an important aspect of their heritage. Pursuit of this natural resource not only strengthened bonds between humans and nature, it also strengthened bonds between family members in addition to being a way to augment household income:
I have three sons, and I take them hunting, and most of the time all we kill are hogs. But it is a family thing. My family has been doing this for years and has lived and was born here [sic] . Let me just have a little tradition. (scoping comment) Once upon a Saturday in January 1958, I purpose to never forget. The hog hunt had been planned, and Saturday was the day. Rain or shine, the hunt had to be made. It wasn't for sport as sportsmen hunt today although we made it a sport and what an adventure it was. It was first to put food on the table and second one of the greatest hunting adventures a boy could imagine let alone experience. The thrill of hunting wild hogs in The Big Thicket of Southeast Texas. Many times Dad or brother Dub would butcher a hog and sell it to the local butcher in Kountze or Sour Lake and sometimes as far away as Beaumont. It seems as though I can still hear Dub say, "Lets go get a hog so we can have some Christmas money." (scoping comment) Hog hunting has a code of ethics that prescribes aspects of responsible hunting and responsible disposal of meat. Responsible hunting deals with whether one treats the hogs humanely, the proper way to be on the landscape without harming it, and the proper use of others' property. This makes sense in terms of the situational ethics of the commons. According to Sitton (1995:229) , "The underlying ethic governing the taking of a resource from other people's land on the free range focused on how a person planned to use the resource." I think it is sinful to go down the creek/river banks shooting the hogs and let them lay. (scoping comment) The worst thing you can do is shoot a hog and let him rot, because everybody hates you. Some consider it a sin, others will not be for you forever; no matter how hard you work. (scoping comment) Strong opinions were expressed in favor of distributing meat to less fortunate families within local communities. Some communicated this idea in terms of equal opportunities to obtain hunting permits. Others were more concerned about putting meat in the freezer after hogs were captured or killed. Killing hogs without using the meat for human consumption was considered a sin by several community members. Therefore, any hog management strategy in which excess hog meat is not shared communally will constitute a violation of traditional social norms. Comments about distribution of the hog meat were primarily in response to the suggestion to hire professional hunters to eradicate the hogs:
Give pig meat to the poor. (scoping comment) We all have to live here. I hope that I can help with this. I love to hunt and fish, and I would think that if anyone killed hogs that they didn't want they should be donated to the less fortunate people. (scoping comment) Those wild hogs have fed lots of hungry people. (scoping comment) I'm a father of 12 and I would love to HUNT to feed my children and my wife is diabetic and wild hog is good for her. (scoping comment) Another concern that arose in response to the suggestion of hiring professional hunters (local or from elsewhere) was that only a chosen few would be able to participate in hunting opportunities. The feeling that everyone should be able to participate in culling hogs was tied to the sense of hogs as heritage, residual bitterness over the closing of the commons, and an explicitly acknowledged survival strategy of disadvantaged rural residents. Considering the region's history of resource extraction, turning over hog eradication to professionals is viewed by some as one more example of outsiders taking local resources and jobs without due compensation:
Whatever you decide, do it for all the people, not just for a few hunters with their buddies. Make this for everybody. (scoping comment) I believe that if the hogs are as big a problem as everybody says they are, then the season on them should be extended. There are a lot of people who really need the meat and don't mind the work of disposing of them. It just makes a lot more sense to let people kill them than it does anything else. (scoping comment) Although hunters are allowed to take all of the hogs they can during hunting season, certain hunting methods are proscribed, leaving local hunters feeling like their expertise is not acknowledged. The two methods local hunters favor, which NPS prohibits, are hunting with dogs and using allterrain vehicles (ATVs) to remove carcasses:
I would like to set up a hunt and invite a couple of the Park Rangers to come and observe our way of hunting and catching hogs. I can take my dogs and ride pipelines and roads and let the dogs hunt the park where I would not be disturbing all the plants. When my dogs locate the hogs, I will leave the roadway, using one trail to the location of the hogs with my ATV and back to the road. (scoping comment) I have a small group of men (four to five) that I have been hunting with for about 15 years. First of all I would like to say, we respect everyone's property. If we go through a gate, we close that gate. If we drop a piece of paper, we pick it up. There is absolutely no alcohol on our hunts. We hunt with dogs that are trained to hunt hogs, not deer or any other game. We run tracking collars on all of our dogs, so that we know where they are at all times. (scoping comment) I think hunting with dogs will be the best way to control hogs. (scoping comment) Many hog hunters assert that efficient hunters work with "bay" dogs trained to flush hogs from day beds and "catch" dogs trained to hold hogs for capture. They assert that the use of dogs is necessary because hogs are intelligent and learn quickly to evade capture. They believe experienced hogs move into unhunted areas, like the Preserve, when hunting pressure escalates on neighboring lands, then return when pressure declines. Where ATVs have replaced horses, hunters maintain that ATVs are necessary to transport traps, hogs, and hunters.
Frustration expressed by local residents over the loss of local autonomy in hog control within the Preserve can be understood in the context of state laws established to balance the hunting interests of local and non-local hunters. State hunting seasons are designed to regulate deer harvests across diverse regions ranging from the arid Chihuahuan desert to the humid pine forests. For reasons of convenience in the coordination of law enforcement efforts, the state regulations were adopted to regulate hunting in the Preserve. From a regional and administrative perspective, the easy way to find a balance between local and regional interests is to extend the hog-hunting season in the Preserve for a couple months after the end of deer season. Logically, more hogs will be taken if people with Preserve permits have more time to hunt. However, in reality, motivation is as important as time. If there is no way to get in on an ATV to take out a hog carcass, some people explained few hunters will be motivated. They know how much work it is to field dress and carry a hog. Many local hunters viewed a decision to extend the season more as catering to a regional need for recreational activities, rather than seriously addressing the problem of hog control.
Some issues of equity were more subtle. In one discussion about options for assistance in transporting heavy hog carcasses, horses were suggested as a softer alternative to ATVs. However, few people maintain horses these days, so limiting transport to just horses might be perceived as a de facto means of favoring some hunters over others. Additionally, horses are permitted in only one unit of the Preserve because botanists feared introduction of non-native weed seeds through the forage and manure associated with horses.
Because it views them an as invasive species, NPS favors full eradication of hogs versus managing their numbers in the same way that native game are managed. For both effective law enforcement and efficiency, it favors a rationalized method for eradication, i.e., professional hunters. While this approach might be the most efficient and effective manner to control hogs, it violates almost all of the traditional values expressed during the hog workshops. This is because it removes hogs from their historical, sociocultural, and what many local residents consider to be, their ecological context. The conceptual conversion of hogs as a key natural resource within a particular landscape to the more abstract concept of an invasive species signals the final breakdown of the traditional stockman socioecological system. Friction is expressed when one group desires to maintain local traditions and another group wishes the backwoods way of thinking would remain a phenomenon of the past.
Discussion
The re-assignation of rights from one social group to others can involve multiple agents, acting through time and in an overlapping/interacting fashion. In the Big Thicket, capital in the form of timber companies initiated the process by fencing the commons and re-constituting it as industrial timberlands and hunt-clubs in order to gain more secure control over their properties. As usufruct rights were curtailed with enclosure, the traditional commons-oriented production system was no longer tenable. Subsequently, the Preserve was created in response to broader social processes in which non-traditional users, primarily scientists (agency and university) and conservationists attached new meanings to the landscape that favored biodiversity protection over resource production. The combination of these two processes resulted in a situation in which former hunting and grazing lands are currently either privately held (timber companies, hunt clubs, developments) or open access (the Preserve and other state owned lands). In the former, access is restricted to owners and hunt club members. In the latter, land is opened to new user groups that are not community members.
Although the stockman production system was dismantled long ago, remnants of it, in the form of hog hunting, still exist and are culturally important to long-term residents of local communities. Many conservation and agency scientists we spoke with in East Texas know the history of the hog commons and are aware of the stance of local hunters towards hogs. They agree with local hunters that hunting can contribute to hog control. They disagree with local hunters about how many hogs should be able to remain in the forest, the role of professional hunters, the impact of hogs on local ecosystems, and their status as non-native. The scientific understanding about the importance of biodiversity and the ways in which hogs threaten it provide the rationale for the case that hogs need to be eradicated, and in doing so, further undermines traditional claims to the forests.
Biodiversity is conceptualized by the scientists, agency managers, and conservationists we interviewed as the common heritage of humankind. During our interviews on land conservation, this issue arose when we asked why land should be conserved and who benefits from land conservation:
Things that we have that are not necessarily ours individually, they belong to the society, but actually in a broader sense they belong to the Universe and should not be harmed. (Dery Interview, June 26, 2009) And, again, we all have a stake in protecting biodiversity. And so, many people would not understand their personal, what they gain personally from it, but each of us does. I guess, there again, another benefit that we, we derive generally is what we might call ecosystem services [sic] . (Packard Interview, July 12, 2006) You know, I think the main reason for protecting biodiversity is that it's the moral one. That these species have been around for millennia, and it's our moral duty to, to protect them, to keep them from going extinct. So, biodiversity is a moral imperative in my book. (Packard Interview, July 12, 2006) In what condition should we protect biodiversity for everyone?
It's one of those philosophical themes for the greater good of society. So as to maintain the native animals and plants that were here prior to human settlement or it's hogs increase risk of invasion by non-native plants invasion of non-native plants is more related to birds than hogs hogs cause extensive damage to soil and invertebrate hogs till the soil, resulting in better acorn crops for wildlife communities hunting is a safety risk to hikers and non-consumptive "weekend warriors" are more of a safety risk than "local users families"
"woodspeople" heritage is a thing of the past "woodspeople" heritage should be preserved alive one of those, I think we have some connection to the land and want to save it so our kids and grandkids can have it.
(Weeks Interview, August 24, 2006) Future generations will be able to see the forests and the swamps as our ancestors did when they first came to this area. Those animals and plants that are dependent on those ecosystems will still have a place to live. (Dery Interview, June 30, 2006) Note the reference in the last two quotes to preserving land as it was prior to human settlement and the focus on native plants and animals. Hogs are neither. They were introduced during the missionary expansion into the region and are not native. Thus, according to this view, they have no role to play in conservation. Hogs are valuable to only one of the many social groups that now "own" the Preserve. In the current context, hogs have been re-conceptualized from a necessary part of an agricultural strategy and a natural resource important to stockmen into a biological nuisance that threatens a new type of common resource, biodiversity. The hog management issue in the Big Thicket Preserve has not been fully resolved. Preserve resource managers favored hiring professional hunters but informally communicated to us that they did not have the financial resources to do so. They chose instead to extend the public hunting of hogs by six weeks, a move that happens to coincide with the wishes of some local community members but that does not address the key issue of hogs' local cultural importance.
Conclusion: Incorporating Cultural Values into Hog Management
One important contribution social scientists have made to resource management is the examination of social values and cognitive models (Johnson and Griffith 1996; Paolisso 2002; Paolisso and Chambers 2001; Paolisso and Maloney 2000) of natural systems. Although making social values explicit and available to resource managers is an important first step, it is not always enough to change management as evidenced by the fact that Preserve resource staff know about the cultural importance of hogs and hog hunting yet still favor hog eradication and professional hunters. This is in line with research on how lay people, even highly educated ones, incorporate new scientific information (Kempton 1991; Kempton, Boser, and Hartley 1996; Wynne 1989 Wynne , 1991 Ziman 1991) . For example, Kempton, Boser, and Hartley (1996) studied how non-scientist specialists that deal with environmental policy interpret information on global warming. They found that "the assimilation and use of information by these participants is influenced by their own mental models, values, and political ideology" (Ibid. 1996:163) . There are parallels between resource managers trained in the natural sciences and the specialists studied by Kempton. Resource managers are experts in natural sciences but are lay people vis-á-vis social sciences. They filter information about how local communities perceive and value the landscape around them through their own pre-existing cognitive models of local communities (as one of many interest groups to be balanced), biodiversity (as vitally important and belonging to all), and hogs (as a non-native invasive species). The resource managers we encountered remain firmly rooted in the scientific view of nature, and their approach to dealing with values differences has been to try to re-orient local values regarding hogs away from "hogs as a part of nature" and towards "hogs as an invasive species." This is to be accomplished through education, thus, the portion of the scoping process focused on hog damage to ecosystems. The hunters and local community members interpreted these education efforts through their own cognitive models and cultural values regarding local communities (as having traditional rights to local resources), biodiversity (hogs contribute to it by preparing the soil), and hogs (as a native, albeit over-abundant, species).
For these reasons, we felt that we needed to go one step beyond the explication of the cultural values and cognitive models of local communities and offer concrete management suggestions that are sensitive to community views. Although the two options described below are specific to the Big Thicket hog controversy, we offer them as examples of how local values and cultural models research could be incorporated into management.
We returned to our interviews to find ways to reduce hog numbers in a manner that addresses key social values expressed by local hunters and residents in interviews, scoping meetings, and fieldwork, discarding ideas we knew NPS rules could not accommodate. Two potential options arose during the course of our work. We refer to these below as the "Hog Festival" and "Small Business Enterprise" models. The former addresses the need for a periodic intense effort focused on reducing hog numbers in specific units of the Preserve. The latter addresses the chronic need to control re-colonization of hogs from private lands bordering the Preserve units.
The "hog festival" was most clearly articulated by a person well-respected in the community for her ability to serve as a bridge for communication across social boundaries that otherwise separated local hog-hunters, environmental advocates, and NPS staff. She suggested that in lieu of professional hunters, a yearly local drive-hunt be organized, with the meat distributed at a subsequent community event. This would be consistent with the widely accepted practice of increasing rural tourism by festivals highlighting local products. Local hunters would be organized to systematically sweep an area in a coordinated manner, with provisions for reducing damage to sensitive areas and retrieving hog carcasses in an efficient and sanitary manner. Local charities and food banks would be organized to distribute excess meat to deserving needy families identified through social service networks. The festival would include an interpretive event in which hog and non-hog related traditional activities would be highlighted, celebrating the historical roots of local culture. A relevant extension outreach program (Rollins et al. 2007 ) could be linked to the event.
We suggest the "hog festival" model would be of general interest for several reasons. First, it integrates solutions to concerns about the triple bottom line of ecology, economics, and social equity. Second, the person who articulated it most clearly is an example of a "bridger" who through her life experience had occupied multiple social locations in relation to the Preserve and, thus, had the potential to mediate between the scientific and community views. She is a self-educated botanist who respected both the local knowledge of families who had lived in the region for generations and the knowledge of visiting scientists who studied the plant communities and shared their knowledge with interested local citizens. She was among the founders of a local conservation group that fought for the creation of the Preserve and was hired by NPS when the Preserve was staffed.
The "hog festival" model is interesting in that it does address some key issues for both local hunters and NPS. A massive, concerted effort mimics, in some ways, a professional hunt that takes place over a limited span of time. The equity concerns expressed during the scoping meetings would be addressed by coordinating local hunters and distributing the meat. The ecological concerns would be addressed by collecting data before, during, and after the hunt. If conducted as part of adaptive management research, special equipment like camera monitors, ATVs, and pack mules could be permitted with negotiated restrictions. Additionally, remnants of stockmen heritage could be celebrated with demonstrations of working stock-dogs still used on private lands. If well crafted and tied to a subsequent hog inventory, the drive-hunt could be useful in keeping hog numbers below thresholds of high impact on sensitive plants. In addition, it was the social location of the person suggesting this option that made us think of the potential of local boundary spanners to suggest creative management ideas.
The "Small Business Enterprise Model" is consistent with approaches to address issues of rural poverty by incubating small businesses. Several entrepreneurs in the region provide hog control services as supplemental income. To meet the NPS needs to control chronic hog reinvasion from surrounding private properties, one option could involve facilitating hog control by neighboring landowners. During the course of our fieldwork, we encountered the economic development work of the Conservation Fund. Currently, the Fund is working on a tourism project along the Neches River, including the Big Thicket, designed to stimulate local communities to better market their goods and services. This approach draws on experiences elsewhere which focus on production oriented development through the Fund's Natural Capital Investment Fund (NCIF) and its Resourceful Communities Program. For example, the NCIF helped a local mill worker purchase the shut-down mill that he and his wife had worked at for more than 10 years. NCIF provided flexible low cost loans and business development advice. The Resourceful Communities Program has been working with family farmers to share and develop new agricultural and marketing skills. Viewed through a business lens, an economic enterprise based on culled hogs could form the basis for a creative community-based enterprise that includes hog hunting and trapping along with meat processing and distribution. This would not be the first time that an invasive species has become the basis for enterprise; portions of the aquarium trade in Florida used the invasive armored catfish found in Florida waters to serve as the basis for an aquarium aquaculture trade. Such an enterprise would recreate hogs as a production oriented species while working to keep their numbers down in the Preserve.
The differences between local and scientific understandings of hogs and their appropriate place in East Texas forests has not been, and will probably never be, rectified. This does not mean that hog management strategies cannot be brought into alignment with local cultural practices to meet the needs of both NPS and local communities.
Notes

